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PREFACE 


At  the  thirty-seventh  (1910)  Annual  Session  of  the  Florida  Medical 
Association  more  than  ordinary  interest  was  manifested  in  the  preven¬ 
tion  and  control  of  the  malarial  infections.  A  special  committee,  con¬ 
sisting  of  Dr.  Graham  E.  Henson,  of  Crescent  City;  Dr.  E.  Van  Hood, 
of  Ocala ;  and  Dr.  E.  W.  Warren,  of  Palatka,  was  appointed  by  the 
President  of  the  Association  to  conduct  an  active  campaign  in  the 
State  for  the  control  and  prevention  of  malaria. 

We  quote  below  from  the  report  of  the  Committee  as  made  at  the 

•  *  •  ■  -  .  .  t  .  , .  .  1  »  r  • 

1911  session  of  the  Association: 

“For  the  purpose  of  carrying  on  an  educational  campaign  as  to  the  • 
etiology  and  prevention  of  malaria,  your  committee  entered  into  corres¬ 
pondence  with  the  daily  press  of  the  State,  asking  their  cooperation  in 
a  campaign  outlined  to  them.  Without  an  exception  each  of  the  papers 
addressed  replied  in  a  most  cordial  manner,  promising  their  support 
in  the  movement,  and  placing  their  columns  at  the  disposal  of  the 
committee  for  all  matter  that  might  be  prepared  for  publication. 

“During  the  first  part  of  July,  and  from  then  on,  at  intervals,  your 
committee  prepared  and  published  a  series  of  articles,  setting  forth  the 
economic  loss  to  the  State  as  a  result  of  the  ravages  of  malaria,  ex¬ 
plaining  the  manner  in  which  the  mosquito  acted  as  an  infecting  agent, 

•  i.  m 

correcting  the  many  popular  but  erroneous  theories  held  by  many  con¬ 
cerning  the  transmission  of  the  disease,  showing  by  statistical  record 
that  the  disease  was  practically  as  prevalent  throughout  the  South 
today  as  it  was  ten  years  ago,  by  the  same  means  demonstrated  how 
successfullv  the  disease  had  been  restricted,  and .  in  some  instances, 

'  \  4  #  v .  *  jr  .  # 

entirely  eliminated,  wherever  organized  effort  had  been  directed 
against  the  infection,  and  discussed  why  there  had  been  no  material 
reduction  in  the  morbidity  and  mortality  rates  from  malaria  in  this 
country  during  a  period  that  in  nearly  all  other  malarious  countries 
saw  a  marked  reduction. 

“This  matter  was  published  by  the  daily  papers  of  the  State,  calling 
forth  considerable  editorial  comment.” 

The  Florida  Medical  Association  continued  the  committee,  with 
instructions  that  it  further  prosecute  this  work  during  the  present  year. 

Many  requests  have  been  received  by  that  committee  for  copies 
of  the  matter,  but  as  it  had  not  been  published  in  pamphlet  form,  the 
requests  could  not  be  complied  with. 
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The  State  Board  of  Health  is  constantly  being  asked  for  literature 
and  information  concerning  malaria,  its  prevalence,  methods  to  be 
adopted  for  its  prevention  and  control,  etc.,  and  a  decision  has  there¬ 
fore  been  reached  that  the  State  Board  of  Health  shall  cooperate  with 
the  Florida  Medical  Association  in  this  campaign  for  the  reduction  of 
the  prevalence  of  malaria.  This  will  serve  too  as  an  extension  of  the 
efforts  of  the  State  Board  of  Health  since  its  organization,  to  interest 
the  public  at  large  in  the  subject  of  prevention  of  malaria. 

This  has  heretofore  been  done  by  leaflets  and  through  the  columns 
of  the  Florida  Health  Notes,  the  official  bulletin  of  the  Board,  but 
it  is  believed  that  a  pamphlet  of  this  nature  should  be  had  to  supple¬ 
ment  the  information  given  in  the  smaller  and  more  popular  publica¬ 
tions  of  the  Board. 

The  State  Board  of  Health  could  not  have  prepared  or  found  more 
excellent  articles  upon  these  subjects  than  appear  in  this  pamphlet. 
While  wide  publicity  was  given  them  by  the  daily  papers,  resulting 
in  much  favorable  comment  and  stimulating  mosquito  control  work 
in  several  communities,  yet  a  general  distribution  of  this  information 
in  pamphlet  form,  it  is  thought,  will  accomplish  equally,  if  not  more, 
good  results.  Right  here  the  State  Board  of  Health  desires  to  express 
to  the  newspapers  of  the  State,  both  the  dailies  and  the  weeklies,  its 
sincere  thanks  and  appreciation  for  the  cooperation  that  is  given  the 
efforts  of  the  Board  to  extend  its  scope  of  usefulness  to  the  people. 
The  State  Board  of  Health  now  has  ample  authority  to  do  whatever 
is  needful  in  all  things  relating  to  or  as  affecting  the  public  health  of 
the  citizens  of  Florida.  What  the  State  Health  Officer  desires  more 
than  law  or  money  is  a  cooperation  by  the  citizens  of  Florida  in  his 
efforts  for  their  welfare,  and  an  earnest,  determined  and  whole-souled 
assistance,  for  without  this  help,  neither  law  nor  money  can  avail 
anything.  With  the  cooperation  and  help  given  the  Board  by  the  news¬ 
papers  of  Florida,  half  the  battle  is  won  in  making  good  health  as 
contagious  as  sickness  is  known  to  be. 

Joseph  Y.  Porter, 

State  Health  Officer. 


Jacksonville,  Fla. 


CONTENTS 

Page. 

Preface  . .  3 

Chapter  I. 

What  Malaria  Means  to  the  State  of  Florida  from  an  Economical  Stand¬ 
point,  and  the  Extent  to  Which  the  Disease  Prevails.  The  cost  of 
Malaria  .  7 

Chapter  II. 

How  Malaria  is  Carried  from  Person  to  Person  .  9 

Chapter  III. 

How  Medical  Scientists  Determined  and  Proved  the  Causative  Factor .  11 

• 

Chapter  IV. 

Corrections  of  the  Many  Popular,  but  Erroneous  Impressions,  Concerning 

Manners  by  Which  Malaria  Can  be  Contracted .  14 

Soil  Disturbances  .  15 

Atmosphere  .  17 

Drinking  Water  .  18 

Malaria  on  Shipboard .  18 

Freedom  from  Malaria  in  Mosquito  Infested  places .  18 

Immunity  to  Malaria  .  18 

Original  Infections  and  Recurrences  .  19 

Chapter  V. 

The  Small  Decrease  of  Malaria  in  Our  Southern  States  During  the  Past  Few 

Years  .  22 

Deaths  in  the  Registration  Area . '. . . .  22 

Comparison  of  the  Mortality  in  Cities  and  Country  .  23 

Chapter  VI. 

What  Has  Been  Accomplished  in  Other  Parts  of  the  World  Toward  the 
Eradication  of  Malaria,  Where  Organized  Effort  Has  Been  Made 

With  This  End  in  View .  25 

In  Cuba  . 25 

The  Canal  Zone  . 25 

In  Italy  .  27 


6 


Chapter  VII.  Page. 

Some  Reasons  Why  Malaria  Has  Not  Decreased  in  the  South  During  the 

Past  Decade  to  the  Extent  it  Should  Have . .  29 

Extermination  of  Mosquitoes  .  29 

Screening  . 30 

Mosquito  Crusade  in  Pensacola  .  30 

Mosquito  Extermination  in  the  South  . .  32 


Chapter  VIII. 

The  Prevention  of  Malaria . . . 

Methods  . . 

Drainage  . . 

Filling  in  Lowlands  . . 

Water  Containers  in  the  Home  . 

Use  of  coal  oil  . . 

Destruction  of  Adult  Mosquitoes  . . 

Screening  . 

Mosquito  Canopies  . . . 

Preventing  the  Mosquito  from  Becoming  Infected 

Medical  Prevention  of  Malaria  . 

Treatment  of  Malaria . . 

%  V 

Conclusions  . . 

Appendix. 

No  Mosquitoes — No  Malaria  . . . .  41 


35 
30 
3G 

36 

o  i 

#>7 
o  ( 

37 
3S 

38 

39 
39 
39 


ILLUSTRATIONS 

Fig. 

1.  Resting  Position  of  Anopheles  maculipennis,  Meigen.  (After 

Howard.)  . Frontispiece 


2.  Resting  Position  of  Anopheles  and  Culex.  (After  Howard,  from 

sketch  by  Waterhouse.)  . . . 

Page. 

3.  Anopheles  argyritarsis,  Desvoidy  ;  adult  female.  (  After  Howard.)  ,  9 

4.  Experimental  House  Occupied  by  Drs.  Sambon  and  Low  on  the 

Campagna  in  the  Summer  of  1900.  (After  Howard,  from 

Journal  of  Tropical  Medicine.) . ". .  11 

5.  The  Malaria  House  on  the  Campagna,  seen  from  a  distance. 

(After  Howard,  from  Journal  of  Tropical  Medicine.) .  l;> 

6.  Female  of  Anopheles  punctipennis,  Say.  (After  Howard.)  .  14 

7.  Male  of  Anopheles  punctipennis,  Say ;  from  side.  (After  Howard )  l."> 

8.  Anopheles  maculipennis ,  Meigen;  male  and  female.  (After 

Howard.)  .  1(> 

9.  Anopheles  crucians,  Wiedeman ;  adult  female.  (After  Howard.) 

The  most  common  species  of  Anopheles  found  in  Florida .  17 


CHAPTER  I 


What  Malaria  Means  to  the  State  of  Florida  from  an  Economical 

Standpoint,  and  the  Extent  to  Which  the  Disease  Prevails 

Owing  to  the  fact  that  the  territory  comprising  the  cities  of  Jack¬ 
sonville  and  Key  West  is  the  only  portion  of  the  State  that  is  in  what 
is  known  as  the  registration  area ;  that  is,  has  laws  governing  the 
reporting  of  vital  statistics  that  are  satisfactory  to  the  Federal  Govern¬ 
ment,  it  is  impossible  to  secure  absolutely  correct  figures  on  the  vital 
statistics  of  the  State  in  general.  It  is,  therefore,  only  possible  to 
make  an  estimate  on  the  number  of  cases  of  malaria  occurring  in  the 
State,  and  of  the  deaths  attributable  to  this  cause. 

There  occurred  in  the  city  of  Jacksonville  during  the  year  1908 

twenty-three  deaths  from  malaria.  The  official  estimated  population 

of  that  city  makes  this  a  death  rate  of  58.3  per  100,000  population. 

With  this  ratio  maintained  throughout  the  State,  according  to  the 

official  estimated  population  for  that  year,  our  total  deaths  from  this 

% 

cause  for  that  period  would  be  386.  But  let  it  be  remembered  that  the 
mortality  rate  from  malaria  is  not  a  high  one,  less  than  one  per  cent, 
of  the  cases  resulting  fatally.  To  reach  a  basis  of  some  kind,  however, 
let  the  death  rate  be  placed  as  high  as  one  per  cent.  With  the  above 
number  of  deaths  this  would  bring  the  total  number  of  cases  for  the 
year  1908,  up  to  38,600.  But  again,  it  is  a  matter  of  general  know¬ 
ledge  and  an  accepted  fact,  that  malaria  is  peculiarly  a  disease  of  the 
country,  and  that  the  number  of  cases  occurring  outside  a  large  city 
would  be  infinitely  greater  than  what  would  occur  within  such  a  cor¬ 
poration  as  Jacksonville.  It  is  therefore,  an  extremely  conservative 
estimate  when  the  total  number  of  cases  throughout  the  State  is  put 
at  40,000  for  the  period  mentioned. 

COST  OF  MALARIA. 

What  does  this  mean  to  us  in  dollars  and  cents?  Let  us  assume 
that  medical  attendance,  drugs,  and  loss  of  actual  time  to  the  wage- 
earner,  entail  an  average  cost  of  $10  a  case.  This  debits  malaria  with 
the  sum  of  $400,000  per  annum.  This  does  not  include  the  loss  from 
mortality.  Place  a  life  as  being  worth  $2,000,  and  with  a  mortality  of 
one  per  cent,  and  there  is  an  additional  loss  of  $800,000,  making  a 
total  yearly  cost  to  the  people  of  Florida  of  $1,200,000  or  practically 
a  million  and  a  quarter  of  dollars. 

Statistics  are  usually  uninteresting,  but  surely  these  figures  are  of 
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interest  to  all  of  us,  and  tell  their  own  awful  tale,  for  remember,  and 
here  is  the  motto  of  this  campaign,  and  it  should  ring  in  every  ear: 
“Malaria  is  an  entirely  preventable  disease;  shall  we  prevent  it ?’’ 

To  summarize,  from  tw-o  to  four  hundred  lives  are  offered  as  a 
sacrifice  to  malaria  in  this  State  every  year,  an  actual  cash  loss  of 
$400,000  is  annually  sustained,  with  an  additional  annual  loss  of  from 
four  to  eight  hundred  thousand  dollars,  if  life  can  be  placed  as  having 
a  monetary  value  of  $2,000. 


CHAPTER  II 

How  Malaria  Is  Carried  From  Person  to  Person 

1  hat  malaria,  one  of  the  greatest  scourges  inflicted  on  the  human 
race,  is  carried  by,  a  certain  form  of  mosquito,  is  now  an  accepted 


Fig.  3. — Anopheles  argyritarsis,  Desvoidy;  adult  female;  en¬ 
larged.  (By  L.  O.  Howard.) 


fact  among  all  progressive  medical'  men ;  not  only  this,  but  that  it  is 
the  only  means  of  transmission  is  also  established  bevond  a  doubt.  The 
full  significance  that  the  disease  is  transmitted  by  this  certain  form  of 
mosquito  lies  in  the  fact  that  it  is  the  only  mode  of  infection.  If  there 
were  other  means  by  which  one  could  contract  malaria,  the  discovery 
would  have  little  if  any  value. 

Of  all  the  different  kinds  of  mosquitoes  found  in  the  world,  it  is 
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only  members  of  the  sub-family  Anophelinae  that  transmit  malaria. 
Of  this  sub-family  only  one  genus,  the  Anopheles,  has  so  far  been 
reported  in  Florida.  Five  species  of  this  genus  has  been  found  in  the 
State.  The  female  only  is  capable  of  transmitting  the  infection.  It 
bites  only  at  night,  between  sundown  and  sunrise,  or  close  to  these 
hours.  Mosquitoes  do  not  breed  the  malarial  parasite.  It  is  necessary 
first  to  bite  some  person  suffering  from  malaria,  before  the  disease 
can  be  given  to  others. 

In  biting  a  malarial  person  some  of  the  malarial  parasites  con¬ 
tained  in  the  blood  of  this  individual  are  sucked  in.  These  become 
lodged  in  the  stomach  wall  of  the  insect.  Here  they  undergo  reproduc¬ 
tion,  the  period  of  time  necessary,  and  the  numbers  reproduced,  vary¬ 
ing  under  different  temperatures.  From  the  stomach  wall  they  pass 
into  the  body  cavity,  and  after  a  certain  period  of  time  reach  the  mos¬ 
quito’s  salivary  glands. 

The  mosquito’s  infection  with  the  parasite  of  malaria  is  now  com¬ 
plete,  and  she  is  ready  to  transmit  the  disease.  This  is  done  in  the  biting- 
process,  injecting  the  saliva  impregnated  with  the  parasites,  into  the 
human  circulation,  where  certain  other  forms  also  multiply,  and  in 
turn  this  person  stands  ready  to  infect  other  non-infected  mosquitoes 
that  come  along.  Thus  is  the  continuation  of  this  parasite  life  main¬ 
tained.  Ross,  in  one  of  his  admirable  works  on  malaria,  remarks : 
“People  often  ask  the  following  question:  If  mosquitoes  obtain  the 
parasite  from  men,  and  men  from  mosquitoes,  where  did  the  first  para¬ 
site  come  from?  This  is  like  the  question:  If  the  hen  comes  from  the 
egg  and  the  egg  from  the  hen,  which  began  first?  All  we  know  for 
certain  is  that  the  parasites  do  alternately  occupy  men  and  mosquitoes.” 


CHAPTER  III 


How  Medical  Scientists  Determined  and  Proved  the 

Causative  Factor 

The  history  of  the  life  and  methods  of  reproduction  of  the  parasite 
have  all  been  carefully  studied  by  means  of  the  microscope,  by  such 
medical  scientists  as  Manson,  Ross,  Grassi,  Daniels,  Celli,  Sambon, 


Fig.  4. — Experimental  House  Occupied  by  Drs.  Sambon  and 
Low  on  the  Campagna  in  the  summer  of  1900.  (After 
Howard,  from  the  Journal  of  Tropical  Medicine.) 

Koch,  Laveran,  and  of  our  own  countrymen,  Sternberg,  Gorgas,  King, 
Craig,  and  many  others.  To  thoroughly  explain  how  this  has  been 
accomplished  would  be  a  long  and  tedious  task,  with  little  doubt  that 
the  average  lay  reader  would  not  give  the  time  required  to  grasp  all 
the  details  so  necessary  to  a  general  understanding  of  such  a  subject. 

On  the  other  hand,  the  evidence  gathered  by  the  medical  profession 
that  the  mosquito  carries  malaria,  and  that  it  is  the  only  possible  means 
whereby  a  person  can  contract  this  disease,  is  easier  of  explanation, 
and  positive  evidence  on  this  point  can  be  quoted  at  length.  One  of 
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the  most  positive  experiments  to  prove  what  at  that  time  was  called 
the  mosquito-malaria  theory  (it  is  no  longer  called  a  theory),  was 
conducted  on  behalf  of  the  London  School  of  Tropical  Medicine  in 
1900,  under  the  direction  of  Sir  Patrick  Manson,  an  English  authority 
on  tropical  diseases.  Here  is  how  Doctor  Manson-  tells  the  story  in 
one  of  his  own  works  on  tropical  diseases :  “Doctors  Sambon  and 
Low,  Mr.  Terzi,  their  servants  and  visitors,  lived  for  the  three  most 
malarial  months  of  1900  in  one  of  the  most  malarial  localities  of  the 


Fig.  5. — The  Malaria  House  on  the  Campagna,  seen  from  a 
distance.  (After  Howard,  from  the  Journal  of  Tropical 
Medicine.) 

Roman  Campagna,  Ostia,  in  a  hut  from  which  mosquitoes  were  ex¬ 
cluded  by  a  simple  arrangement  of  wire  gauze  on  the  doors  and  win¬ 
dows.  They  moved  freely  about  in  the  neighborhood  during  the  day, 
exposed  themselves  in  all  weathers,  drank  the  water  of  the  place,  often 
did  manual  work,  and  beyond  retiring  from  sunset  to  sunrise  to  their 
mosquito  protected  hut,  observed  no  precautions  against  malaria.  They 
took  no  quinine.  Although  their  neighbors,  the  Italian  peasants,  were 
each  and  all  of  them  attacked  with  malaria,  the-  dwellers  in  the  mos¬ 
quito-proof  hut  enjoyed  an  absolute  immunity  from  the  disease." 

To  further  prove  the  theory  of  mosquito  transmission,  Doctor  Man- 
son  allowed  a  number  of  mosquitoes  to  bite  patients  in  Rome,  that  at 
the  time  were  suffering  from  malaria  of  a  certain  form  (there  are 
three  varieties),  then  transported  these  insects  to  London,  and  had 
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them  bite  his  own  son  and  one  other  gentleman,  both  of  whom  had 
always  lived  in  a  non-malarious  country,  and  therefore  had  never  been 
previously  subjected  to  possible  malarial  infection.  Both  these  men 
shortly  afterward  came  down  with  typical  attacks  of  malaria  of  the 
same  form  that  was  present  in  the  individuals  originally  bitten  bv 
these  mosquitoes,  and  from  where  the  infection  originated.  That  the 
type  of  malaria  these  gentlemen  contracted  was  of  the  same  type  that 
was  present  where  the  mosquitoes  were  infected,  was  demonstrated 
with  the  microscope. 

Incident  after  incident  could  be  quoted  if  it  were  necessary  to  do 
so,  but  surely  these  facts  are  sufficient  to  convince  the  most  sceptical. 

However,  as  further  evidence,  there  can  be  offered  the  fact  that 
where  precautions  have  been  taken  against  the  Anophelinae,  and  me¬ 
thods  adopted  aiming  at  their  destruction,  just  so  surely  has  there  been 
a  bffi  decrease  if  not  an  entire  eradication  of  malaria  ii>  all  its  forms. 


CHAPTER  IV 


Corrections  of  the  M^ny  Popular  but  Erroneous  Impressions 
Concerning  Manners  by  Which  Malaria  Can  be  Contracted 

As  mentioned  in  the  preceding  pages,  the  value  of  our  knowledge 
that  malaria  is  transmitted  by  the  mosquito,  lies  in  the  fact  that  we 
also  know  that  it  is  the  only  method  of  infection. 


Fig.  6. — Female  of  Anopheles  punctipennis,  Say;  enlarged. 

(By  L.  O.  Howard.) 

There  are  many  seemingly  plausible,  but  nevertheless  incorrect 
views  held  by  a  large  proportion  of  the  public,  as  to  other  possible 
ways  by  which  malaria  is  contracted:  It  is  but  natural  that  such  should 
be  the  case,  for  many  of  these  views  have  been  advanced  by  medical 
men  in  the  past,  previous  to  the  year  1900,  when  the  true  and  only 
cause  was  forever  established.  One  of  the  most  important  duties  for 
the  medical  sanitarian,  therefore,  is  to  correct  and  forever  put  at  rest 
these  many  wrong  impressions,  for  many  of  which  he  is  in  a  large 
measure  himself  responsible. 
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SOIL  DISTURBANCES. 

It  is  very  generally  believed  that  the  undertaking  of  any  project 
shell  as  railroad  or  canal  building,  the  opening  up  of  a  new  country  or 
anything  that  involves  extensive  soil  disturbance,  is  likely  to  be  followed 
by  outbreaks  of  malaria,  due  to  the  supposed  theory  that  this  upheaval 
of  the  soil  liberates  malarial  poisons.  No  better  illustration  is  to  be 
had  that  extensive  soil  disturbance  need  not  be  accompanied  by  epi¬ 
demics  or  the  increase  of  malaria  than  is  the  building  of  the  Panama 
.  Canal.  Nowhere  in  recent  years  has  there  been  such  an  extensive 


Fig.  7. — Male  of  Anopheles  punctipennis,  Say;  from  side;  en¬ 
larged.  (By  L.  O.  Howard.) 


disturbance  of  the  earth  than  in  this  undertaking,  and  the  great  pro¬ 
ject  that  will  stand  for  all  time  as  a  monument  to  American  medical 
science,  on  the  contrary  to  being  accompanied  by  an  increase  of 
malaria,  has  seen  a  steady  decrease  in  both  the  number  of  cases  and 
fatalities  from  this  cause  as  each  year  goes  by.  In  fact,  the  completion 
of  this  immense  work  has  been  made  possible  by  the  sanitary  methods 
carried  on  under  the  medical  sanitarian,  Colonel  Gorgas.  He  and  his 
co-workers  will  go  down  in  history  as  being  largely  responsible  for  the 
successful  building  of  the  canal,  as  a  result  of  the  manner  in  which  he 
has  solved  and  overcome  the  many  sanitary  problems  that  had  to  be 
overcome,  for  it  was  this  same  enemy,  “malaria,"  that  was  largely 
responsible  for  the  failure  of  the  French  government  to  successfully 
carrv  the  work  to  completion,  owing  to  the  fact  that  they  were  unable 
to  maintain  a  healthy  body  of  men  in  sufficient  numbers  to  carry  on  the 
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work.  Colonel  Gorgas  has  demonstrated  that  Panama  is  as  healthy 
a  place  for  the  white  man  as  are  most  temperate  regions,  and  that  all 

tropical  countries  can  be  made  so.  This  demonstration  has  been  effected 

/ 

by  constant  and  continuous  warfare  against  the  mosquito,  with  pro¬ 
tection  to  the  individual  from  the  bites  of  the  pest. 

The  question  is  asked :  Why  do  we  so  often  see  outbreaks  of 


Fig.  8. — Anopheles  maculipennis,  Meigen;  male'  at  left,  female 


at  right.  (By  L,.  O.  Howard.) 

malaria'  following  soil  upheaval?  The  answer:  Wherever  you  create 
this  disturbance,  you  create  holes,  which  become  filled  with  water  from 
the  rains  or  imperfect  drainage;  this  condition  favors  the  breeding  of 
mosquitoes,  which  in  turn  transmit  the  disease.  Protect  yourself  from 
these  insects,  adopt  methods  aimed  at  their  destruction  and  you  can 
dig  a  hole  clear  through  to  China  with  no  danger  of  “catching  malaria” 
from  “liberated  malarial  poisons.” 
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ATMOSPHERE. 

A  common  theory  of  malarial  transmission  held  by  a  large  number 
of  the  public,  and  in  years  gone  by  also  by  the  medical  profession,  is 
that  of  transmission  by  the  atmosphere,  through  dust-laden  air,  noxious 
gases,  night  air,  the  odors  arising  from  decaying  vegetable  matter,  and 
particularly  the  odors  arising  from  swamps.  All  these  possible  sources 


Fig.  0. — Anopheles  crucians,  Wiedmann;  adult  female;  en¬ 
larged.  (By  L.  O.  Howard.)  The  most  common  species 
of  Anopheles  found  in  Florida. 

of  malarial  infection  have  been  effectively  disposed  of  by  medical 
scientists.  Night  air  often  contains  the  hungry  mosquito  intent  on 
a  meal  of  fresh  blood.  Where  there  is  decaying  vegetable  matter,  and 
where  miasmatic  odors  arise,  there  are  almost  sure  to  be  present  condi¬ 
tions  favorable  to  the  breeding  of  the  mosquito,  and  once  more  the 
guilty  party  is  reached. 

Protect  yourself  when  out  in  the  night  air,  and  when  in  the  swamps, 
from  the  always  present  mosquito,  and  you  will  remain  free  from 
malaria  in  spite  of  all  the  night  air  and  obnoxious  odors  you  can  breathe 
into  your  lungs-. 
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DRINKING  WATER. 

The  possibility  of  transmission  by  drinking  water  has  been  given 
a  thorough  investigation  by  the  profession  and  satisfactory  demonstra¬ 
tions  made  that  the  disease  cannot  be  transmitted  in  this  manner. 
Typhoid  fever  on  the  other  hand  is  contracted  in  this  manner  probably 
more  frequently  than  in  any  other  way.  Without  the  microscope  it  is 
very  often  impossible  to  absolutely  differentiate  between -the  two  dis¬ 
eases.  With  this  instrument,  however,  the  two  fevers  can  always  be 
told  apart.  The  statement  that  water  will  not  transmit  malaria  is 
made  with  absolute  assurance.  Drinking  filthy  swamp  water  is 
therefore  not  a  cause,  but  to  the  often  accompaniment  of  sleeping 
in  or  near  such  swamps  with  inefficient,  mosquito  protection,  can  be 
assigned  tfte  cause  of  an  outbreak. 

MALARIA  ON  SHIPBOARD. 

Attacks  of  malaria  often  break  out  on  shipboard,  many  hundred 
miles  possibly  from  any  shore,  and  the  sceptic  laughs  at  malarial  trans¬ 
mission  by  the  mosquito.  Such  an  outbreak  may  be  the  result  of 
infections*  contracted  while  the  ship  was  in  port,  and  the  men  on  shore 
leave,  or  possibly  by  infected  mosquitoes  gaining  access  to  parts  of 
the  ship  while  she  was  in  port.  The  possibilities  of  recurrent  infections 
or  relapses  as  they  may  be  termed,  must  always  be  considered.  This 
phase  of  malaria  will  be  found  discussed  at  length  further  on. 
freedom  From  malaria  in  mosquito  infested  places. 

It  is  often  stated  that  a  certain  place  is  swarming  with  mosquitoes, 
yet  there  is  no  malaria  there.  Do  not  lose  sight  of  the  fact  that  there 
are  many  varieties  of  mosquitoes  perfectly  harmless,  and  that  as  long 
as  the  certain  species  capable  of  transmitting  malaria  is  absent,  the 
disease  will  not  become  prevalent. 

Even  the  species  that  transmit  malaria  may  be  present  and  still  the 
disease  not  be  there,  for  it  should  be  borne  in  mind  that  the  mosquitoes 
that  do  transmit  malaria  cannot  transmit  it  until  they  first  have  an 
opportunity  to  bite  someone  suffering  from  malaria  and  get  the  infec¬ 
tion.  Even  then  a  period  of  about  eight  days  must  elapse  before  this 
individual-infected  mosquito  is  capable  of  transmitting  the  disease. 

IMMUNITY  TO  MALARIA. 

One  often  hears  a  person  claim  that  he  is  being  bitten  constantly  by 
mosquitoes,  vet  remains  free  from  any  malaria,  although  his  neighbors 
are  often  “down  sick”  with  “chills  and  fever."  He  very  often  claims 
the  abstaining  from  certain  foods  or  the  use  of  them,  the  use  of 
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alcohol  or  total  abstinence,  and  many  other  fads,  as  the  cause  of  his 
continued  good  health.  In  such  instances,  personal  immunity  to  the 
disease  must  not  be  lost  sight  of.  Every  one  exposed  to  malaria  will 
not  necessarily  become  ill,  any  more  than  all  exposed  to  smallpox, 
typhoid  fever,  diphtheria,  or  other  diseases  will.  Immunity  to  malaria 
is  less  frequent  than  is  immunity  to  most  other  diseases,  but  there  is  no 
doubt  that  it  does  exist. 

ORIGINAL  INFECTIONS  AND  RECURRENCES. 

It  is  now  necessary  to  explain  that  acute  attacks  of  malarial  fevers 
are  classified  as  original  infections,  and  recurrences  or  relapses.  In 
this  discussion  we  will  refer  to  the  last  as  relapses,  as  possibly  easier  of 
understanding,  even  if  not  absolutely  correct  from  a  medical  standpoint. 
The  first  named,  original  infections,  constitute  all  primary  cases,  which 
generally  occur  at  most  within  three  weeks  (generally  less  time  than 
this)  after  exposure  to  mosquito  infection.  Following  appropriate  treat¬ 
ment,  all  evidence  of  the  disease  generally  disappears  in  from  a  few„ 
days  to  a  week  or  two.  But  unless  treatment  is  carried  on  for  many 
weeks  and  in  some  cases  many  months,  this  apparent  cure  is  not  a  real 
one.  That  is,  the  parasite  assumes  a  non-active  state,  or  as  science  has 
termed  it,  becomes  latent,  and  may  remain  so  in  the  human  being  for 
many  months  and  sometimes  years,  without  giving  any  evidence  of  its 
presence  or  of  the  disease  it  produces.  It  may,  however,  at  any  time 
under  suitable  conditions  resume  activity,  and  the  afflicted  person  is 
again  down  with  the  disease.  These  are  relapses,  and  are  a  peculiarity 
of  the  disease  that  must  be  thoroughly  understood,  appreciated  and  dif¬ 
ferentiated  from  original  infections.  These  relapses  are  only  possible 
when  at  some  previous  time  a  person  has  had  an  attack  of  malaria,  and 
it  is  this  phase  of  the  disease  that  confounds  the  mind  of  the  public  and 
makes  mosquito  transmission  difficult  of  acceptance  and  of  thorough 
understanding.  A  person  afflicted  with  a  relapse  does  not  consider  the 
mosquito  a  possible  cause ;  very  likely  he  may  not  have  seen  a  mosquito 
in  months,  or  be  living  at  a  place  where  they  are  seldom  or  ever  seen;/ 
or  it  may  be  at  a  time  in  the  dead  of  winter  in  a  section  of  the  country 
where  mosquitoes  are  out  of  the  minds  of  all. 

There  are  many  factors  that  may  result  in  the  resumed  activity  of 
these  latent  parasites  in  men,  after  a  period  more  or  less  extensive, 
of  apparent  absolute  recovery  from  the  disease,  which  is  accompanied 
by  an  attack  of  malaria  often  as  severe  as  the  original  illness. 
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One  of  the  most  general  causes  of  relapses  is  exposure  to  the  ele¬ 
ments.  “Getting  wet"  will  often  result  in  “chills  and  fever/’  but  never 
unless  the  person  has  previously  had  an  attack  of  malaria.  The  ex¬ 
planation  is  that  “getting  wet”  results  in  the  chilling  of  the  body,  result¬ 
ing  in  a  reduction  of  the  powers  of  resistance,  this  being  followed  by 
activity  on  the  part  of  the  hitherto  quiescent  parasite.  Another  factor 
in  “getting  wet”  that  must  be  considered  is  that  persons  may  be  work¬ 
ing  in  the  swamps  all  day,  and  sleeping  all  night  near  them,  with  no 
protection  against  the  mosquitoes  that  always  abound  in  such  localities. 

Over-exposure  to  the  sun  will  often  bring  on  relapses  simply  as  a 
result  of  the  same  lowering  of  these  powers  of  resistance.  Severe 
physical  pain  or  mental  unrest  may  result  in  a  similar  manner.  Infec¬ 
tion  with  other  disease-producing  bacteria,  such  as  that  of  typhoid 
fever,  will  in  a  great  many  instances  cause  a  relapse  of  a  previous 
malarial  infection,  and  in  this  way  often  mask  the  disease  that  is  the 
exciting  cause  of  the  relapse.  In  fact,  anything  of  a  nature  that  results 
in  the  lowering  of  the  vitality  of  the  human  organism  may  result  in  a 
relapse,  the  original  infection  always  being  due  to  the  bite  of  infected 
mosquitoes. 

Change  of  climate  will  often  bring  on  a  relapse,  the  reason  for  which 
is  not  apparent  at  the  present  time.  It  does  not  necessarily  seem  to  be 
dependent  on  fatigue  incident  to  travel.  An  original  attack,  however, 
can  not  be  brought  on  in  this  manner,  always  excepting  the  fact  of  the 
possibility  of  mosquito  infection  just  prior  to  the  leaving  of  a  malarial 
section  of  the  country.  ' 

There  is  another  possible  explanation  of  these  relapses.  It  is  that 
of  intra-corpuscular  conjugation.  This  is  as  yet,  however,  a  purely 
scientific  theory  and  has  no  place  in  this  discussion.  Scientists  are 
working  on  the  theory  at  the  present  time,  and  it  may  be  that  later 
they  will  be  able  to  announce  just  as  positive  and  lucid  an  explanation 
of  the  causes  of  malarial  relapses  as  were  worked  out  concerning 
original  infections. 

It  has,  however,  been  absolutely .  demonstrated  that  just  so  surely 
as  one  can  not  attain  manhood  without  first  passing  through  childhood, 
just  so  surely  is  it  impossible  to  be  stricken  with  malaria  without'  first 
having  at  some  time  been  bitten  by  the  malaria  carrying  mosquito.  The 
infection  may  have  taken  place  so  long  ago  that  the  party  may  have 
forgotten  ever  having  seen  one  of  the  insects,  but  at  some  time  he  has 
been  bitten  by  the  mosquito  and  infected  in  the  manner  described.  It 
is  this  form  of  the  disease  that  has  led  so  strongly  to  the  belief  that  a 
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person  once  infected  with  malaria  must  carry  the  disease  through  life 
to  the  grave,  and  that  relapses  are  something  that  are  bound  to  occur. 
If  the  original  infection  is  treated  properly  and  for  a  sufficient  period 
of  time  there  need  be  no  relapses  at  all. 

Thus  are  the  many  objections  to  the  transmission  of  malaria  by  the 
mosquito  answered  by  medical  science.  It  has  involved  much  labor 
and  painstaking  effort  on  the  part  of  medical  investigators  to  determine 
and  prove  the  factor  in  the  transmission  of  this  disease,  and  just  as 
much,  if  not  more,  to  disprove  the  many  false  impressions  that  have 
taken  such  firm  root  in  the  public  mind.  But  the  time  has  come  when 
these  illusions  (for  they  are  nothing  more)  must  be  banished  for  all 
time,  and  the  sooner  they  are  and  the  true  and  only  factor  is  generally 
recognized,  the  sooner  we  will  have  a  malaria-free-Florida,  a  malaria- 
free-South,  aye,  a  malaria-free-world.  In  all  outbreaks  of  original 
malarial  infections,  if  the  true  cause  of  the  outbreak  is  looked  for, 
there  will  be  little  difficulty  in  finding  the  mosquitoes  present  if  they  are 
searched  for  near  the  infected  homes,  while  in  camp  life  where  malaria 
is  prevalent  there  is  never  a  chance  to  dispute  their  presence.  In  so  far 
as  relapses  are  concerned,  they  will  not  occur  if  proper  and  sufficient 
treatment  is  carried  on  for  an  adequate  period  of  time ;  this  important 
phase  of  malarial  eradication  will  be  found  discussed  in  another  place. 
Suffice  it  to  say  now,  that  next  to  the  destruction  of  the  mosquito  it  is 
the  most  important  matter  for  consideration,  for  it  is  from  these  subjects 
that  are  prone  to  relapses,  that  non-infected  mosquitoes  become  infected, 
and  are  afterwards  made  capable  of  reproducing  the  disease  when 
biting  non-infected  men. 

Craig,  a  United  States  army  medical  officer,  is  responsible  for  the 
statement  that  in  Italy  there  is  no  person  so  rich  or  so  poor,  so  educated 
or  so  ignorant,  who  is  not  thoroughly  conversant  with  the  mosquito 
transmission  of  the  disease,  knows  what  their  government  is  doing  for 
the  eradication  of  the  disease,  what  they  are  accomplishing  and  how 
they  are  doing  it.  The  result  is  that  the  disease  has  been  reduced  in 
that  country  over  sixty  per  cent,  during  the  past  decade  and  that  thou¬ 
sands  of  lives  are  annually  saved.  Let  the  American  people  look  to 
these  people  for  example,  and  if  we  can  not  do  in  this  country  what  the 
Italian  government  has  done  in  theirs,  more  shame  to  us. 


CHAPTER  V 

The  Small  Decrease  .of  Malaria  in  Our  Southern  States  During 

the  Past  Few  Years 

From  only  that  portion  of  our  country  included  in  the  registration 
area  are  vital  statistics  of  any  value  obtainable.  In  1905  40.9  per  cent.- 
of  the  population  of  the  country  was  represented  in  this  area ;  in  1900 
and  in  1907  48.8,  and  in  1908  51.8.  The  entire  rural  population  of  the 
South  is  not  in’ this  area,  owing  to  inefficient  regulations  concerning 
the  reporting  and  registration  of  their  vital  statistics.  Only  certain 
cities  of  the  South  have  adopted  laws  acceptable  to  the  federal  bureau 
of  vital  statistics.  These  cities  in  1908  represented  a  population  of 
1,783,111,  while  the  total  population  of  our  South  at  that  time  was 
20,774,690.  It  is  thus  seen  at  a  glance  that  in  giving  vital  statistics  of 
the  South  a  population  of  19,000,0Co  <s  unaccounted  for. 

deaths  in  the  registration  area. 

The  annual  number  of  deaths  from  malaria  in  the  registration  area 
for  the  period  of  1901  to  1905  averaged  1,568,  and  for  the  period  1906 
to  1908,  1,230.  This  was  a  reduction  of  22.26  per  cent,  and  appears  at 
first  glance  on  the  face  of  these  figures  to  he  a  fairly  satisfactory  show¬ 
ing. 

Tlife  following  table,  however,  shows  what  an  insignificant  per¬ 
centage  of  the  malaria  in  the  United  States  is  accounted  for  in  the 
total  registration  area : 

DEATH  RATE  PER  100,000  POPULATION  DUE  TO  MALARIA. 


1904. 

1905. 

1906. 

1907. 

1 908. 

In  the  total  registration  area . 

4.2 

3.9 

3.5 

2.8 

2.5 

In  cities  of  registration  States . 

2.6 

1.8 

2.1 

1.6 

1.1 

In  26  registration  cities  of  the  South¬ 
ern  States  . 

36.85 

34.79 

35.42 

28.02 

27.26 

It  is  thus  seen  at  a  glance  that  while  in  the  total  registration  area, 
which  in  1908  represented  a  population  of  45,028,767,  and  in  the  cities 
of  registration  States  with  a  population  of  19,568,308,  the  mortalitv 
rate  was  reduced  in  both  instances  one-half ;  that  in  the  twentv-six 
cities  of  the  South  with  a  population  of  1,783,111,  the  reduction  was 
but  26  per  cent.  It  is  true  that  these  figures  may  be  somewhat  in  error 
due  to  underestimated  population  of  the  Southern  States  by  the  census 
bureau,  but  possible  errors  from  this  cause  would  not  be  large  enough 
to  materially  change  the  findings.  No  one  believes  that  the  prevalence 
of  malaria  in  our  Southern  cities  has  in  any  given  number  of  past 
years  exceeded  that  of  our  rural  districts.  Malaria  is  a  disease  of  the 
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country,  and  if  the  reduction  in  our  cities,  where  all  conditions  are 
favorable  to  mosquito  extermination,  has  only  been  2(5  per  cent.,  it 
is  very  doubtful  indeed  if  there  has  been  any  material  decrease  in 
malarial  mortality  and  morbidity  in  our  rural  districts,  where  the 
disease  is  very  much  more  prevalent. 

COMPARISON  OP  THE  MORTALITY  IN  CITIES  AND  COUNTRY. 

A  comparison  of  malarial  mortality  rates  between  cities  and  rural 
districts  may  be  of  interest,  and  California  can  be  taken  for  this  pur¬ 
pose.  There  occurred  in  that  State  during-  the  year  1908  73  deaths 
from  malaria.  Of  these  22  occurred  in  cities  with  a  total  population 
of  148,382,  making  a  rate  of  2.93  per  100,000  population;  the  remaining 
51  in  rural  districts  with  a  population  of  899,0(57,  a  rate  of  5.84  ;  show¬ 
ing  that  in  that  State  practically  double  the  rate  prevailed  in  the  country 
to  that  in  the  cities.  It  is  reasonable  to  infer  that  at  least  as  large  a 
relative  rate  prevails  between  the  cities  and  rural  districts  of  the  South 
as  prevails  in  the  State  of  California.  This  places  the  rate  of  the  rural 
South  at  54.52  for  the  year  1908.  With  the  population  of  the  rural 
South  as  estimated  for  that  year  at  20,744,090.,  we,  therefore,  had  in 
that  year  11,320  deaths. 

It  is  an  extremely  unfortunate  fact  that  there  is  nothing  by  which 
an  estimate  can  be  made  showing  what,  if  any  decrease,  these  figures 
are  over  previous  years.  To  give  the  rural  districts  the  benefit  of  the 
same  ratio  of  decrease  as  was  obtained  in  the  cities  of  the  South  would 
be  the  juggling  of  figures  not  warranted  by  apparent  facts.  It  is  in 
the  South  that  malaria  is  most  prevalent  and  where  active  measures  to 
strenuously  combat  the  disease  must  be  made,  if  the  South  intends  to 
keep  pace  with  the  world  in  sanitary  and  health  matters. 

The  following  table,  showing  the  death  rate  from  malaria  in  nine 
leading  cities  of  the  South,  for  a  period  of  five  years,  gives  further 
evidence  of  sanitary  sins  of  omission  on  the  part  of  the  public  toward 
this  prevalent  disease : 

DEATH  RATE  PER  100,000  POPULATION  DUE  TO  MALARIA. 


1904. 

1905. 

1905. 

1907. 

190S. 

Mobile  . * . 

.  26.6 

33.2 

30.3 

27.5 

42.3 

Charleston  . 

.  46.3 

42.7 

35.5 

24.8 

44.3 

Galveston  . 

.  a 

a 

2.9 

5.7 

8.3 

San  Antonio  . 

.  47.0 

1 1.4 

9.6 

34.2 

2 1.3 

Tacksonville  . 

.  59.0 

90.6 

81.8 

78.8 

58.3 

Savannah  . 

.  104.5 

154.5 

100.6 

111.6 

122.3 

New  Orleans  . 

99  Cf 

16.1 

11.8 

12.2 

19.5 

Atlanta  . . 

.  7.1 

6.8 

12.4 

9.3 

1 1 .9 

Norfolk  . 

.  17.7 

oo  4 

28.4 

26.3 

20.0 

(a)  no  record. 


24 


It  is  seen  that  all  of  the  above  cities,  with  the  exception  of  San  An¬ 
tonio,  have  either  increased  their  rate  or  at  the  best  have  held  it  at 
about  an  even  thing.  The  big  drop  in  the  year  1905  at  San  Antonio 
is  attributed  to  the  fact  that  there  was  a  drouth  of  considerable  severity 
that  year,  which  did  not  allow  of  the  proper  formation  of  breeding 
places  for  the  mosquito. 

With  the  knowledge  that  we  have  reported  in  the  registration  area 
for  the  period  1906  to  1908  an  average  of  1,230  deaths,  and  that  an 
extremely  conservative  estimate  places  our  deaths  from  malaria  in  the 
rural  South  for  the  year  1908  at  11,326,  it  would  seem  that  when  we 
have  evidence  that  wherever  there  has  been  conducted  an  active  cam¬ 
paign  against  this  disease  it  has  been  followed  with  very  marked  re¬ 
duction  and  in  some  instances  a  complete  extermination,  that  it  would 
wake  us  all  up  to  all  the  possibilities  of  malarial  extermination,  the 
added  prosperity  to  an  already  prosperous  section,  and  the  added  at¬ 
tractiveness  to  an  already  extremely  attractive  country  that  would  be 
secured  with  such  extermination. 


CHAPTER  VI 

What  Has  Been  Accomplished  in  Other  Parts  of  the  World 
Toward  the  Eradication  of  Malaria,  Where  Organized 
Effort  Has  Been  Made  With  This  End  in  View 

IN  CUBA. 

It  has  been  stated  that  whatever  argument  may  be  advanced  for 
or  against  our  intervention  in  Cuba  in  1898,  with  the  subsequent  ac¬ 
quisition  of  the  Philippine  Islands,  that  the  fact  alone  of  our  splendid 
achievements  in  the  sanitary  world  as  a  result  of  the  establishment 
of  the  mosquito  transmission  of  yellow  fever  which  was  followed  by 
the  cleaning  up  of  the  island  of  Cuba,  was  of  itself  a  boon  to  the  human 
race  so  immense  that  it  is  a  matter  of  world  congratulation  that  such 
action  was  taken  by  our  government.  America  can  point  to  the  work 
done  in  Cuba  with  pride,  for  by  the  untiring  and  assiduous  work  done 
by  General  Leonard  Wood  and  Colonel  William  C.  Gorgas,  it  was 
proven  to  the  world  that  as  great  a  pest  hole  of  disease  as  existed  on 
the  face  of  the  earth  could  be  made  a  veritable  health  resort.  The 
eradication  of  yellow  fever  by  the  destruction  of  the  Stegomyiae  cal  opus 
in  Havana  was  accompanied  by  the  destruction  of  the  Anopheles  and 
the  practical  disappearance  of  malaria.  It  was  therefore  maintained 
that  if  such  results  were  attained  by  active  measures  against  the  Steg- 
omyiae,  similar  results  would  in  a  measure  follow  a  like  campaign 
against  the  Anopheles.  The  analogy  is  not  a  perfect  one,  for  the  reason 
that  yellow  fever  is  as  a  rule  limited  in  area,  while  malaria  has  an- 
immense  geographical  distribution.  Another  important  consideration 
is  that  measures  to  fight  yellow  fever  promptly  received  popular  support 
owing  to  the  high  mortality  that  accompanies  this  disease,  while  a 
campaign  against  malaria  is,  especially  in  this  country,  received  by  a 
feeling  of  apathy,  and  an  “  Oh,  what's  the  use?”  on  the  part  of  the 
public. 

THE  CANAL  ZONE. 

It  was  therefore  with  the  view  of  eliminating  malaria  and  other 
preventable  tropical  diseases  in  the  Canal  Zone  that  a  man  that  had 
shown  such  exceptional  ability  in  handling  the  situation  in  Cuba  was 
placed  on  the  Isthmian  Canal  Commission,  and  with  the  appointment 
Colonel  Gorgas  directed  his  attention  to  sanitary  problems  in  the 
Panama  Canal  Zone.  What  he  has  so  far  accomplished  is  a  matter 
that  is  pretty  generally  known  all  over  the  world.  1 1  is  personal  views 
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therefore,  on  the  possibilities  of  malarial  extermination  are  of  consid¬ 
erable  interest.  In  a  letter  addressed  to  this  committee  accompanying 
statistics  of  the  Zone,  he  writes :  “I  think  we  shall  find  malaria  a  good 
deal  more  troublesome  disease  to  eradicate  than  yellow  fever  has  been, 
but  I  think  that  with#  time  and  patience  we  can  get  rid  of  even  malaria. 
The  city  of  Havana  is  a  very  good  example  of  a  city  that  at  one  time  suf¬ 
fered  very  severely  from  malarial  fever,  but  by  persistent  work  has 
gotten  rid  of  it."  In  an  address  delivered  before  the  New  York 
Academy  of  Medicine  in  1907,  he  said  in  part:  ‘‘The  French  from 
1880  to  1889  had  a  very  large  force  here  constructing  the  canal.  Their 
losses  were  about  as  severe  from  yellow  fever  and  malaria  as  anything 
that  had  occurred  in  the  history  of  the  tropics,  and  the  health  condi¬ 
tion  was  looked  upon  as  being  the  greatest  single  factor  causing  the 
failure  of  the  French  company.  When  the  United  States  in  1904  un¬ 
dertook  the  construction  of  the  Panama  Canal  they  resolved  to  profit 
bv  the  experience  of  their  predecessors  on  the  Isthmus  for  the  preceding 
400  years,  and  also  to  profit  by  the  knowledge  that  had  been  recently 
acquired  with  regard  to  the  prevention  of  yellow  fever  and  malaria." 
The  success  that  followed  this  determination  is  seen  by  the  following 


tables : 

MALARIAL 

RATES  AT 

PANAMA  AMONG 

EMPLOYEES. 

Year. 

Force. 

Cases. 

Rate  per  1,000.- 

Deaths. 

Rate. 

5.57 

1 905 

16,511 

8,496 

514 

92 

1906 

26,705 

21,938 

821 

199 

7.45 

1907 

39,344 

16,709 

424  , 

138 

3.51 

1908 

43,890 

12,372 

282 

59 

1.34 

Deaths  from  malaria  among  employes  of  Canal  Commission,  the 
Panama  Railroad  Company,  and  the  civil  population : 


Year. 

Population. 

Deaths  from  malaria. 

Rate. 

1906  . 

.  92,519 

695 

7.51 

1907  . 

.  102,133 

548 

5.36 

1908  . 

.  120,097 

404 

3.36 

1909  . 

.  135,180 

280 

2.02 

This  disease,  malaria,  has  not  been  given  the'  serious  consideration 
in  this  country  that  it  deserves,  largely  owing  to  the  fact  that  it  has 
not  of  itself  a  large  death  rate.  Comparison  of  general  death  rates 
in  malarial  and  non-rnalarial  sections  will  always  show  that  malarial 
territory  has  a  death  rate,  exclusive  of  malarial  casualties,  larger  than 
a  non-malarial  section.  The  reduction  of  the  general  death  rate  among 
the  population  at  Panama  under  American  sanitary  jurisdiction  was 
brought  down  from  65.41  in  1905  to  24.83  per  100,000  population  in 
1908.  Colonel  Gorgas  emphasizes  this  point  in  his  address  as  President 
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of  the  American  Medical  Association  delivered  at  Atlantic  City  during* 
the  year  1909,  and  to  which  he  gave  the  appropriate  title  “The  Conquest 
of  the  Tropics  for  the  White  Race/’  saving:  “I  believe  that  the  de¬ 
bility  from  which  the  white  man  has  suffered  in  the  past  at  Panama 
and  in  other  tropical  countries  is  due  to  malaria  principally,  and  if  he 
protects  himself  from  this  infection  he  will  remain  as  vigorous  and 
strong  as  if  he  were  living  in  a  temperate  climate.  As  a  reason  for 
this  belief,  I  would  cite  the  health  conditions  of  the  Americans  at 
Panama.  We  have  about  8,000  white  Americans  there,  living  under 
the  same  conditions  that  exist  at  home  among  men  doing  the  same 
character  of  work.  They  are  exposed  to  the  weather  fully. as  much 
as  they  are  at  home,  a  large  proportion  of  them  being  exposed  for  eight 
hours  daily  to  the  tropical  sun  and  rains.  Notwithstanding  this  the 
figures  quoted  show  that  their  general  health  remains  fully  as  good 
as  it  was  in  the  United  States."  The  general  death  rate  in  Panama 
among  Americans  in  1908  was  8.36,  the  rate  in  the  registration  area 
of  the  United  States  for  the  same  year  15.4.  Well  can  Colonel  Gorgas 
in  closing  the  address  quoted,  say,  “I  dare  to  predict  that  after  the 
lapse  of  a  period,  let  us  say  equal  to  that  which  now  separates  the  year 
1909  from  the  Norman  conquest  of  England,  localities  in  the  tropics 
will  be  the  centers  of  as  powerful  and  cultured  a  white  civilization  as 
any  that  will  exist  in  temperate  zones.  I  believe  that  our  work  in 
Cuba  and  Panama  will  then  be  looked  on  as  the  earliest  demonstration 
that  the  white  man  could  flourish  in  the  tropics  and  as  the  starting  point 
of  the  effective  settlement  of  these  regions  by  the  Caucasians." 

IN  ITALY. 

Not  alone  in  Panama  has  this  demonstration  of  . the  possibilities  of 
malarial  extermination  been  conducted.  Italy  has  good  reason  to  be 
proud  of  her  record  in  this  work  during  the  past  ten  years.  The  fol¬ 
lowing  statistics  from  that  country  show  the  success  that  has  followed 
her  efforts : 


STATISTICS  OF  THE  ITALIAN  RED  CROSS  SOCIETY  IN  THE  ROMAN 


CAMPANIA. 


Year. 

1900  . 

1901  . 

1902  . 

1903  . 

1904  . 


Malaria  casualties  throughout  the 


Cases  treated 

1,716 

1,263 

764 

320 

162 

kingdom 


reduced  from  15,865  in  the  year  1900  to  4,811  in 


Cases  treated  in 
Roman  hospitals. 

6,186 

4,752 

2,750 

2,461 

2,961 

have  been  steadily 
1906,  a  reduction  of 
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69.29  per  cent.  Past  Assistant  Surgeon  A.  J.  MacLaughlin  in  a  report 
to  the  Surgeon-General  of  our  Public  Health  and  Marine  Hospital 
Service  in  1906  says :  “To  recapitulate,  the  war  against  malaria  is 
conducted  along  these  lines :  the  reclamation  of  marsh  land,  pro¬ 
tection  against  mosquitoes,  obligatory  administration  of  quinine,  and 
government  control  of  quinine,  insuring  a  pure  drug  at  the  lowest  pos¬ 
sible  cost.  These  energetic  measures  are  being  carried  out  with  per¬ 
sistence  and  assiduity.  They  are  bound  to  have,  finally,  the  result 
hoped  for — the  extermination  of  malaria  as  an  epidemic  disease  in 
Italy.” 

Still  further  can  be  quoted  the  results  obtained  in  Ismalia,  a  city  on 
the  Suez  Canal  with  a  population  of  6,000.  Malaria  had  been  rampant 
there  for  many  years.  In  1900  there  occurred  2,250  cases.  A  campaign 
was  inaugurated  in  that  year,  with  the  results  that  by  1903  there  were 
but  214  cases  and  by  1905  the  disease  was  practically  exterminated,  but 
thirty-seven  cases  occurring  that  year,  and  at  the  present  time  a  case 
of  malaria  is  an  unusual  thing  to  see. 

At  Klang  and  Port  Swettenham,  in  the  Federated  Malay  States, 
in  the  year  1901  they  had  610  cases;  following  proper  measures,  by 
1905  but  twenty-three  cases  developed. 

At  Ponte  Possero  and  Uniti,  previous  to  1902,  when  a  campaign 
was  inaugurated,  6.08  per  cent  of  the  population  were  attacked  yearly ; 
by  the  year  1907  but  2.0  were  afflicted. 

Havana  had  1,907  cases  in  1898  and  51  in  1903  ;  the  disease  is  now 
an  uncommon  one  there. 

The  intervening  years  in  each  instance  were  accompanied  by  a 
steady  and  sure  decrease,  showing  beyond  any  possibility  of  a  doubt 
that  the  reduction  was  in  every  instance  due  to  the  work  done.  If  it 
were  necessary  many  more  such  statistics  could  be  given. 

It  is  not  a  matter  for  much  pride  that  while  all  this  work  toward 
the  eradication  of  this  disease  has  been  going  on  all  over  the  world, 
that  we  at  home  have  done  little  or  nothing  to  correct  conditions  as 
they  exist  in  our  country.  That  we  have  malaria  no  one  will  'deny ; 
that  we_can,  if  we  will,  get  rid  of  it  can  hardly  be  questioned  in  the 
face  of  these  statistics  from  various  parts  of  the  world. 

The  committee  having  in  charge  the  issuing  of  these  articles  will 
therefore,  before  taking  up  the  discussion  of  measures  that  are  neces¬ 
sary  for  the  eradication  of  malaria  in  this  country,  discuss  the  reasons 
for  our  not  keeping  pace  with  the  world  in  this  important  health 


measure. 


CHAPTER  VII 


Some  Reasons  Why  Malaria  Has  Not  Decreased  in  the  South 
During  the  Past  Decade  to  the  Extent  It  Should  Have 

With  the  mosquito  established  as  the  carrier  of  malaria,  it  is  very 
evident  that  where  malaria  continues  unabated,  it  is  due  to  the  fact 
that  residents  of  such  a  community  are  not  availing  themselves  of  the 
opportunity  of  ridding  their  section  of  the  insect,  or  where,  for  various 
reasons  this  cannot  be  done,  of  providing  themselves  with  protection 
against  the  bites  of  the  insect. 

EXTERMINATION  OE  MOSQUITOES. 

To  many  the  proposition  of  ridding  a  community  of  the  malaria¬ 
carrying  mosquito  seems  an  impossible  task,  while  as  a  matter  of  fact, 
if  conditions  were  carefully  studied  it  would  not  only  soon  be  seen 
that  the  task  was  a  practical  one,  but  that  the  expense  attached  to  such 
a  movement  would  not  be  prohibitive.  It  is  not  claimed  that  all  com¬ 
munities  can  rid  themselves  of  this  mosquito,  but  with  very  few  ex¬ 
ceptions,  if  any,  all  towns  with  a  population  of  say  two  thousand  or 
more  could  not  only  rid  themselves  of  the  pest,  but  could  do  it  quickly, 
and  with  their  disappearance  malaria  would  become  extinct.  For  evi¬ 
dence  of  this  statement  all  that  is  necessary  is  to  look  back  to  the  statis¬ 
tics  given  in  the  preceding  pages.  In  every  instance  not  only  were 
results  obtained,  but  they  were  secured  at  once.  Another  important 
factor  is  that  while  the  initial  expense  may  to  the  unobservant  seem 
prohibitive,  after  the  first  year  the  expense  is  not  large,  is  a  minimum 
of  the  original  and  becomes  less  with  each  year ;  but  it  must  not  be  lost 
sight  of  that  for  the  present  at  least,  until  such  time  as  we  have  no 
malaria  or  little  of  it  in  man,  the  work  of  the  destruction  of  the 
mosquito  must  be  a  continuous  one  more  or  less,  depending  on  climatic 
conditions  prevailing.  Thus  in  Panama  and  other  tropical  countries 
the  work  has  to  be  carried  on  all  through  the  year  while  in  such  a 
climate  as  we  have  in  Florida  and  through  most  sections  of  the  South, 
work  during  the  months  of  June,  July,  August  and  September  will  suf¬ 
fice;  that  is  to  say,  that  water  combined  with  heat  is  necessary  for  the 
propagation  of  the  insects,  and  that  outside  of  swamps  this  com¬ 
bination  of  conditions  does  not  exist  in  this  section  of  our  country 
except  during  the  months  mentioned,  and,  therefore,  work  aimed  at 
their  destruction  is  only  necessary  during  that  period. 
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SCREENING. 

In  districts  where  owing  to  local  conditions  it  is  if  not  impossible, 
impracticable,  to  destroy  the  mosquito  it  is  practical  to  take  the  neces¬ 
sary  steps  to  protect  against  them  by  efficient  screening,  and  this  at 
small  expense.  In  fact,  the  prevention  of  malaria  in  districts  where 
the  insect  cannot  be  eliminated  is  almost  entirely  a  personal  equation. 
It  will  he  remembered  that  in  a  preceding  article  it  was  stated  that 
the  Anopheles  bites  only  at  night,  so  that  all  that  is  necessary  to  protect 
against  this  infection  is  to  retire  to  a  screened  house  after  sundown 
and  remain  there  till  daylight.  Editorial  comment  in  one  of  the  State 
papers  on  this  phase  of  protection  remarked  that  this  sort  of  prison 
life  would  not  appeal  to  the  public  and  therefore  people  would  continue 
to  become  infected  where  mosquitoes  were  prevalent.  But  there  is  this 
important  point  in  conjunction  with  the  local  eradication  of  malaria, 
and  this  is  in  all  instances  practically  a  local  issue.  In  the  larger  towns 
where  there  are  attractions  to  take  the  residents  away  from  home  after 
nightfall  the  extermination  of  mosquitoes  or  that  of  the  Anopheles  is 
practical,  while  in  the  rural  districts  and  especially  those  portions  of 
the  community  where  extermination  is  impractical,  there  is  little,  if 
anything,  to  attract  one  away  from  the  home,  if  it  is  only  a  one-room 
log  cabin.  It  is  therefore  seen  that  this  means  of  protection  will  not 
work  any  great  hardship  where  it  is  actually  necessary,  and  that  where 
it  would  be  such,  there  are  other  methods  that  can  be  adopted  to 
prevent  the  disease. 

To  sum  up,  the  reasons  for  the  non-eradication  of  malaria  in  an 
infected  region  are  the  lack  of  mosquito  extermination  or  a  carelessness 
in  protecting  against  their  bites.  There  is  little  doubt  that  in  most 
instances  a  failure  to  go  after  the  mosquitoes  and  the  destroying  of  their 
breeding  places  is  largely  due  to  the  bugbear  expense.  This  is  in  many 
instances  accompanied  by  a  feeling  of  apathy  on  the  part  of  the  public. 

MOSQUITO  CRUSADE  IN  PENSACOLA.* 

Any  community  that  once  becomes  free  of  mosquitoes,  and  with 
them  malaria,  can  learn  a  lesson  from  the  situation  that  existed  in  the 

*The  city  council  of  Pensacola  this  spring  (1011)  appropriated  $800  for  the 
expense  of  a  mosquito  crusade,  in  compliance  with  the  recommendations  of  the 
Escambia  County  Medical  Society,  after  several  conferences  had  been  held  to 
devise  ways  and  means  to  prosecute  the  work.  Several  of  the  boy  scouts  are  to 
be  employed  in  hunting  up  the  breeding  places  of  mosquitoes,  a  sufficient  number 
having  been  employed  already  to  cover  the'  city  of  Pensacola  systematically  once 
every  eight  to  ten  days.  The  work  is  practically  an  experiment  and  as  it  was  not 
instituted  until  early  in  June  no  report  can  be  made  here  as  to  progress.  It  is 
anticipated  that  the  resulting  good  will  be  so  apparent  that  the  city  authorities 
will  continue  and  increase  the  work  every  year. 
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thriving  city  of  Pensacola,  in  this  State.  In  connection  with  the  ap¬ 
pearance  of  yellow  fever  there  in  the  year  1905,  a  crusade  was  in¬ 
augurated  against  the  mosquito.  The  lesson  to  be  learned  in  so  far  as 
the  prevention  of  malaria  is  concerned  is  best  told  in  the  statement 
given  to  this  committee  by  Dr.  J.  Harris  Pierpont,  who  at  the  time  was 
the  City  Health  Officer: 

“During  the  last  week  in  August,  1905,  yellow  fever  made  its  ap¬ 
pearance  in  Pensacola,  and  the  situation  was  at  once  taken  in  charge  by 
the  State  Health  Officer,  who  directed  the  crusade  inaugurated  for  the 
purpose  of  destroying  the  mosquitoes.  All  houses  where  a  case  of  fever 
occurred,  whether  yellow  fever,  or  not,  were  promptly  fumigated  with 
burning  sulphur,  so  that  no  infected  mosquito  could  escape  as  a  result 
of  a  faulty  diagnosis. 

“This  work  of  fumigation  was  under  the  immediate  direction  of  two 
local .  physicians  who  did  their  work  so  well  that  large  quantities  of 
dead  mosquitoes  were  collected  from  the  houses  thus  fumigated.  Being 
City  Health  Officer  at  that  time  it  was  my  duty  to  direct  the  work  of 
about  thirty-five  sanitary  inspectors,  in  cleaning  up  the  city  and  destroy¬ 
ing  the  breeding  places  of  the  mosquitoes  where  this  could  be  done,  and 
killing  the  embryos  where  they  were  found  in  large  pools  of  water. 
The  inspectors  found  the  embryos  in  the  most  unexpected  places,  such 
as  in  glasses,  bottles,  broken  crockery,  shells  used  as  receptacles  for 
flowers  in  the  cemeteries ;  in  stopped  up  gutters  on  the  houses,  cups  in 
trees  formed  by  limbs  rotting  off,  unused  flush  tanks  in  houses,  tubs 
used  by  washerwomen,  who  if  the  tubs  were  not  in  use  filled  them  with 
water  to  prevent  them  from  leaking,  old  beer  barrels  left  standing  out 
in  vacant  lots,  empty  bottles  in  the  rear  of  saloons  which  had  caught 
a  few  spoonfuls  of  water,  etc.  The  small  pools  of  water  were  treated 
with  coal  oil  once  a  week,  while  the  larger  ones  were  stocked  with  fresh 
water  minnows  which  would  feed  upon  the  mosquito  larvae.  It  was 
found  very  necessary  to  keep  the  weeds  and  grass  cut  so  that  small 
receptacles  of  water  of  every  description  could  be  found  and  destroyed. 
The  tanks  and  cisterns  were  screened,  as  it  was  found  that  they  afforded 
an  exceptionaly  favorable  breeding  place  for  mosquitoes. 

“The  result  of  this  crusade  was  a  complete  check  of  the  yellow  fever 
epidemic  some  weeks  before  frost,  and  an  entire  freedom  from  malarial 
fevers  for  the  succeeding  two  years.  While  the  yellow  fever  bearing 
mosquito  was  the  primary  object  of  attack,  all  mosquitoes  were  de¬ 
stroyed,  and  it  was  found  that  there  were  no  cases  of  malarial  fever 
the  following  summer  or  the  next. 
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“In  the  face  of  these  demonstrated  facts  the  city  council  refused  to 
appropriate  a  few  hundred  dollars  (estimated)  to  be  used  in  the  early 
spring  months  to  destroy  the  breeding  places  of  mosquitoes  and  so  kill 
the  larvae  before  they  reached  the  mature  state  of  mosquitoes.  During 
the  summer  of  1907  the  mosquitoes  reappeared,  with  them  the  malarial 
fevers,  and  both  of  them  have  grown  progressively  worse  ever  since.” 

(Signed)  J.  Harris  Pierpont,  M.  D. 

Comment  on  the  above  is  hardly  necessary,  but  it  does  seem  a  pity 
that  a  work  so  beautifully  done  did  not  have  more  lasting  results  when 
this  public  improvement  could,  without  doubt,  have  been  made  a 
permanent  one  on  a  very  small  expenditure. 

All  public  improvements  have  more  than  their  initial  expense  of  in¬ 
stallment,  so  why  should  such  a  small  and  insignificant  appropriation 
be  denied  for  the  maintenance  of  one  so  important  as  mosquito  ex¬ 
termination  ? 

MOSQUITO  EXTERMINATION  IN  THE  SOUTH. 

~  # 

To  secure  some  little  data  on  what,  if  any,  effort  had  been  made 
toward  mosquito  and  malarial  extermination  in  the  South  during  the 
past  decade,  this  committee  addressed  letters  to  twenty-five  cities  of 
the  South  asking  the  following  questions : 

1.  What,  if  any,  action  has  been  taken  by  your  city  toward  mosquito 
extermination  during  the  past  ten  years  ? 

2.  If  any  action  has  been  taken,  what  support  has  the  movement 
received  at  the  hands  of  the  public? 

3.  To  what  extent,  in  your  opinion,  have  such  movements  been 
hampered  in  so  far  as  general  results  to  be  expected  are  concerned, 
by  lack  of  cooperation  on  the  part  of  the  public  ? 

4.  Has  any  proposed  action  for  such  extermination  been  met  with 
indifference  by  your  city  officials,  or  with  a  refusal  to  comply? 

It  is  impossible  to  give  all  of  the  answers  t(iat  were  received.  In 
some  few  instances  everything  possible  was  being  done,  and  such  cities 
were  able  to  report  an  absence  of  malarial  infection  or  a  very  marked 
reduction.  It  is  a  matter  for  regret  that  the  following  were  frequent 
replies : 

1.  No  action  has  been  taken.  2.  Very  little  support.  3.  Any  perma¬ 
nent  improvement  is  hard  to  secure  on  account  of  being  unable  to  make 
apparent  the  necessity  for  action.  4.  Our  city  officials,  like  the  public, 
are  loathe  to  spend  money  for  sanitary  improvements  of  any  kind  ex¬ 
cepting  those  that  are  so  easily  seen  to  be  essential. 

It  is  an  unfortunate  fact  that  many  colonization  companies,  instead 
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of  taking  steps  to  protect  the  newcomer  from  malaria,  actually  make 
statements  to  intending  settlers  and  new  arrivals  that  the  particular 
portion  of  the  State  in  which  they  may  be  operating  is  entirely  free 
from  malaria.  No  words  are  strong  enough  to  condemn  such  action,  for 
the  disease  is  present  at  certain  times  of  the  year  to  a  greater  or  less  ex¬ 
tent  in  all  portions  of  the  State ;  but  Florida  has  no  reason  to  be  ashamed 
of  its  morbidity  rate  even  with  malaria  existing  as  it  does  at  the  present 
time,  for  with  the  eradication  of  the  disease  to  the  extent  that  is  possible 
within  the  next  year  or  so,  if  organized  effort  is  made  in  the  spring  of 
the  coming  year,  together  with  the  collection  of  vital  statistics,  the  State 
would  become  possessed  of  an  asset  that  would  have  a  value  at  the 
present  time  hard  to  estimate. 

It  is  possible  that  all  that  might  have  been  done  in  the  past  in  the 
way  of  public  education  has  not  been  carried  on  to  the  extent  that  it 
should  have  been.  There  is  no  doubt,  however,  that  the  public  at  the 
present  time  are  more  interested  in  matters  of  public  health  than  ever 
before,  and  there  is  much  to  encourage  the  sanitarian  that  his  efforts 
toward  the  betterment  of  the  public  health  are  in  the  near  future  to 
receive  a  great  deal  more  support  than  they  have  in  the  past.  It  is 
being  generally  recognized  that  a  community,  especially  one  that  is 
rapidly  taking  on  growth,  stands  much  better  chances  for  increased 
business  opportunities  if  it  can  show  that  the  health  of  the  locality  is 
good,  for  it  means  the  advancement  of  real  estate  values  and  increased 
chances  for  commercial  business  enterprises  of  all  kinds. 

Illustrative  of  this  is  the  recent  action  of  the  Mississippi  Land  De¬ 
velopment  Company.  It  realized  that  to  attract  immigration  a  valuable 
asset  would  be  literature  giving  vital  statistics  on  the  very  excellent 
health  conditions  of  the  part  of  the  State  they  were  operating  in.  Upon 
trying  to  secure  data  thev  were  immediately  confronted  with  the  situa- 
tion  that  owing  to  the  fact  that  their  State  had  no  vital  statistic  laws,  no 
statistics  were  available.  To  correct  this  a  campaign  was  at  once  in¬ 
augurated  to  secure  the  necessary  legislation. 

Let  all  aid  in  this  fight  against  malaria,  and  then,  with,  the  collection 
of  accurate  vital  statistics,  Florida  will  be  able  to  show  to  the  world  a 
lower  mortality  and  morbidity  rate  than  exists  on  the  American  con¬ 
tinent.  We  may  then  have  such  a  condition  existing  as  is  so  beautifully 
foretold  in  an  address  delivered  recently  before  the  Mississippi  Valley 
Medical  Association  by  Dr.  John  Mitchell  of  Philadelphia,  in  which 
after  discussing  organized  effort  against  disease,  he  said :  “In  that 
p-olden  future  in  which  sickness  will  be  as  rare  as  war  is  now,  instead 
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of  being  a  single-handed  fighter  the  physician  will  serve  as  an  enlisted 
man  in  the  great  battle  for  life  and  strength  against  illness  and  pain ; 
he  will  have  no  new  duties,  perhaps,  but  new  powers — ability  to  enforce 
obedience  to  laws  of  health — until,  under  wise  ways  of  life,  death,  the 
one  unmedicinable  disease,  shall  come  only  to  the  aged,  approaching 
without  notice,  to  be  met  without  fear,  bringing  an  end  peaceful  and 
calm  after  an  active  life  and  a  quiet  old  age:” 
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CHAPTER  VIII 

The  Prevention  of  Malaria* 

Any  movement  toward  the  eradication  of  a  disease  must  have  from 
its  inception,  if  it  is  to  be  successful,  the  complete  cooperation  of  those 
whom  it  is  intended  to' benefit.  To  secure  this,  it  is  very  necessary  that 
a  subject  like  malaria,  its  cause  and  prevention,  should  in  all  its  aspects 
be  thoroughly  understood  by  the  general  public.  This  committee  be¬ 
lieves  that  they  have  clearly  shown  how  the  disease  is  transmitted.  The 
prevention  of  a  disease  is  a  much  simplified  problem  when  the  factors 
necessary  for  its  transmission  are  known.  Smallpox  raged  unabated 
for  centuries  until  Jenner  discovered  the  value  of  vaccination  as  a 
preventive  measure ;  rabies  claimed  its  victims  by  the  hundreds  until 
Pasteur  worked  out  the  prophylactic  treatment  for  a  person  bitten  by 
a  rabid  animal ;  diphtheria  when  once  it  gained  its  foothold  in  a  home 
or  institution  claimed  victims  in  spite  of  all  that  could  be  done,  until 
the  immunizing  dosage  of  anti-diphtheretic  serum  was  given  to  all 
exposed  to  the  infection ;  yellow  fever  was  rampant  and  remained  un¬ 
checked  until  Reed  demonstrated  that  mosquitoes  were  responsible  for 
the  transmission  of  the  disease ;  and  lastly,  the  crowning  success  of 
workers  in  preventive  medicine  is  seen  in  vaccination  as  a  preventive 
against  typhoid  fever  infection,  at  the  present  time  being  so  successfully 
demonstrated  in  our  army  now  in  mobilization  camps  along  the  Mexican 
frontier. 

The  results  obtained  from  these  various  preventive  measures  against 
disease  have  been  notable  and  crowned  with  glory  many  workers  in  this 
branch  of  medicine.  There  is,  however,  no  field  that  offers  such  op¬ 
portunity  of  benefit  to  the  human  race  as  that  of  the  elimination  of 
malaria. 

METHODS. 

The  subject  of  the  prevention  of  malaria  may  be  discussed  from  two 
main  standpoints,  mechanical  and  medical. 

Mechanical  means  at  our  disposal  for  the  prevention  of  this  disease 
consist  in  the  destruction  of  the  mosquito,  and  protection  against  the 
bites  of  the  insect.  As  an  auxiliary  to  both  of  these  we  can  employ 
certain  chemical  agents. 


♦Issued  in  1911  through  the  daily  papers  of  the  State. 
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DRAINAGE. 

With  the  knowledge  that  the  malarial  mosquito  is  not  a  migratory 
insect,  that  is,  as  a  rule  does  not  fly  any  great  distance  from  the  breed¬ 
ing  place,  the  elimination  of  this  disease  carrier  is  not  the  formidable 
proposition  that  it  might  at  first  appear  to  be.  In  other  words  any 
community  where  malaria  prevails,  may,  by  a  study  of  the  topography 
of  their  immediate  surroundings,  eliminate  this  mosquito.  Foremost 
as  a  mosquito  eradicator  stands  drainage.  The  insect  must  have  water 
in  which  to  breed,  so  that  by  a  system  of  drainage  properly  established, 
many  a  malarial  community  could  in  a  short  time  be  rid  of  the  disease. 
There  is  a  mass  of  evidence  on  this  point  where  in  some  of  the  older 
States  the  lands  have  been  drained  for  agricultural  purposes,  at  a 
time  when  the  mosquito  transmission  of  malaria  had  not  been  given  a 
thought.  Thus  in  Michigan  and  other  Middle  Western  States,  when 
that  section  was  the  seat  of  extensive  lumber  operations,  malaria  was 
very  prevalent,  but  with  the  draining  of  the  cleared  timber  tracts,  the 
disease  has  disappeared.  When  it  is  impossible  to  drain  water  ofif  of 
land  in  sections  near  a  tide  water,  most  excellent  results  will  be  fol¬ 
lowed  the  digging  of  trenches  allowing  the  salt  water  to  flow  in  at 
high  tide,  the  brackish  water  destroying  the  larvae.  This  means  was 
adopted  at  Fort  De  Soto,  a  military  post  on  Mullet  Key,  at  the  mouth 
of  Tampa  Bay.  Life  at  this  post  was  for  years  during  the  hot  months 
almost  unbearable  as  a  result  of  the  myriads  of  mosquitoes  that  in¬ 
habited  this  post,  but  the  expenditure  of  a  few  hundreds  dollars  in  the 
digging  of  trenches  allowing  the  flow  of  water  into  the  breeding  places 
at  high  tide  has  practically  caused  the  insect  to  disappear. 

FILLING  IN  LOWLANDS. 

Again,  it  is  often  practical  to  fill  in  certain  lowlands  where  drain¬ 
age  may  not  be  feasible.  The  Italian  Government  has  done  an  im¬ 
mense  amount  of  work  along  this  line,  thereby  not  only  destroying 
the  breeding  places  of  the  disease-transmitting  insect,  but  also  reclaim¬ 
ing  land  since  put  to  valuable  uses  for  agricultural  purposes.  These 
important  steps — of  extensive  drainage  schemes  and  reclaiming  swamp 
lands — necessarily  involves  government  exploitation,  but  the  lesser,  but 
by  no  means  less  important  means  of  destroying  the  breeding  places  of 
mosquitoes,  must  not  be  lost  sight  of. 

WATER  CONTAINERS  IN  THE  HOME. 

It  should  be  remembered  that  every  receptable  capable  of  retaining 
water  offers  a  haven  of  refuge  to  the  mosquito  looking  for  a  place  to 
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deposit  eggs.  Tin  cans,  flower  pots,  bottles,  barrels,  sea  shells  and 
other  innumerable  water  containers,  must  have  no  place  lying  around 
a  community  desirous  of  ridding  itself  of  malaria.  Water  containers 
in  use  about  a  house  should  be  screened. 

USE  OF  COAL  OIL. 

Standing  water  that  cannot  be  either  drained  or  the  places  filled  in 
should  be  treated  with  coal  oil.  The  wiggler  while  living  in  water  has 
to  have  air  and  comes  to  the  surface  every  few  minutes  for  this  pur¬ 
pose.  Oil  (a  small  amount  of  which  will  rapidly  spread)  acts  as  a 
mechanical  obstruction  that  the  wiggler  is  unable  to  penetrate,  re¬ 
sulting  in  their  death.  In  places  where  standing  water  cannot  be 
screened  and  where  it  is  not  desirous  to  cover  the  water  with  oil. 
there  should  be  placed  goldfish  or  other  larvae-eating  minnows. 

DESTRUCTION  OF  ADULT  MOSQUITOES. 

\\  e  have  so  far  dwelt  on  the  destruction  of  the  mosquitoes  pre¬ 
vious  to  the  adult  age  and  of  means  directed  at  the  interference  of  their 
propagation.  Very  important,  however,  is  the  destruction  of  the  adult 
mosquito. 

SCRICENING. 

The  prevention  of  malaria  depends  for  its  success  more  on  the  in¬ 
dividual  than  does  the  prevention  of  almost  any  other  disease.  It  is 
within  the  power  of  any  man,  woman,  or  child,  regardless  of  how  much 
malaria  there  is  in  their  community,  or  of  the  actions  of  their  neighbors, 
to  keep  from  being  bitten  by  Anopheles  and  thus  becoming  infected 
with  malaria.  Individual  efiforts  toward  malarial  prevention  should 
consist  in  the  destruction  of  all  mosquitoes  within  the  home,  the  proper 
and  efficient  screening  of  the  home,  the  sleeping  under,  mosquito  cano¬ 
pies  and  the  taking  of  quinine  at  regular  intervals. 

Even  the  children  of  a  household  can  engage  in  a  morning  hunt  for 
the  mosquito  within  the  home,  and  by  looking  closely  in  the  closets  and 
dark  room  corners  many  of  the  insects  will  be  found  and  can  be  de¬ 
stroyed.  Any  parent  would  be  well  repaid  for  stimulating  an  interest 
among  their  children  in  the  method  of  mosquito  destruction,  by  giving 
a  weekly  prize  to  the  youngster  having  the  biggest  catch  at  each 
week  end.  Sulphur  and  other  insecticides  may  be  burned  in  a  house, 
the  mosquitoes  gathered  up  with  a  broom  and  destroyed.  The  use  of 
certain  oils,  such  as  citronella,  will  give  a  certain  amount  of  protection 
against  the  bites  of  the  insect,  but  their  use  is  not  very  satisfactory. 

Probably  the  most  important  individual  aid  toward  the  prevention 
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of  malaria  is  the  use  of  efficient  screening.  Have  your  windows,  doors 
and  verandahs  all  screened,  and  remember  that  the  greatest  curse  is  im¬ 
perfect  screening.  There  is  nothing  more  dangerous  than  fancied  pro¬ 
tection,  a  protection  in  which  you  feel  secure,  but  as  a  matter  of  fact 
is  imperfect.  The  size  of  the  mesh  is  an  important  consideration — 
nothing  larger  than  eighteen  to  the  inch  is  a  safe  screen  in  a  malarial 
country.  Windows  should  be  screened  their  entire  length,  in  a  manner 
that  the  raising  or  lowering  of  the  window  does  not  interfere  or  neces¬ 
sitate  the  removal  of  the  screen.  A  simple  and  efficient  manner  to 
screen  windows  is  to  tack  the  screening  on  the  window  casing,  cover¬ 
ing  the  edges  of  the  wire  with  a  narrow  moulding.  All  doors  should 
be  well  screened  and  care  maintained  in  keeping  them  closed.  All 
fireplaces  and  chimney  holes  not  in  use  should  be  stopped  up ;  in  fact, 
there  must  not  be  an  opening  of  any  description  within  the  house  that 
is  not  either  screened  or  closed  up.  The  screening  of  the  verandah  is 
a  very  important  point.  It  is  not  uncommon  to  see  a  perfectly  screened 
home  in  so  far  as  doors  and  windows  are  concerned,  but  the  good  work 
all  spoiled  by  the  family  on  a  hot  summer  evening  sitting  on  the 
verandah  with  no  protection  against  the  malaria-carrying  invader. 

MOSQUITO  CANOPIES. 

Again,  it  matters  not  how  well  the  home  may  be  screened,  it  is 
probable  that  some  mosquitoes  will  find  their  way  in.  On  this  account 
no  person  is  absolutely  safe  from  malaria,  in  a  malarial  country,  that 
does  not  sleep  under  a  mosquito  canopy.  It  should  also  be  remembered 
that  the  insects  can  bite  through  the  netting  if  any  portion  of  the  body 
is  in  contact  with  the  net.  The  net  should,  therefore,  be  large  enough  to 
insure  against  such  an  accident.  All  these  little  points  may  seem 
trivial,  but  it  is  the  lack  of  observing  them  that  is  the  cause  of  many 
a  case  of  malaria  among  families  who  honestly  think  they  are  taking 
every  precaution  against  the  infection,  and  gives  the  sceptic  ground  for 
scorning  the  preventive  measures  taken  by  his  neighbors  who  believe 
in  doing  everything  possible  to  prevent  the  disease. 

PREVENTING  THE  MOSQUITO  EROM  BECOMING  INFECTED. 

We  have  so  far  discussed  means  toward  the  prevention  of  malaria 
to  man  and  the  destruction  of  the  malaria  carrying  mosquito.  No  less 
important  in  any  malarial  community  is  it  to  prevent  man  from  giving 
malaria  to  the  mosquito.  In  fact,  it  is  a  wheel  within  a  wheel.  If  the 
mosquito  is  prevented  from  biting  and  giving  malaria  to  man,  they  are 
by  the  same  means  prevented  from  becoming  infected  with  the  disease 
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by  biting  men  when  at  the  same  time  they  ingest  malaria-infected  blood, 
rendering  them  in  turn  capable  of  spreading  the  disease  by  later  biting 
other  individuals,  these  in  turn  infecting  other  mosquitoes.  It  will  thus 
be  seen  that  it  is  very  important  that  all  malarial  patients  be  protected 
in  such  a  manner  that  it  will  be  impossible  for  non-infected  mosquitoes 
to  feed  on  the  blood  and  become  infected. 

MEDICAL  PREVENTION  OF  MALARIA. 

The  medical  side  of  the  prevention  of  malaria  consists  of  two  im¬ 
portant  factors.  A  lengthy  discussion  of  these  has  no  place  in  such  a 
publication  as  this,  but  will  be  briefly  dwelt  upon. 

The  first  is  the  taking  of  quinine  at  certain  regular  intervals  for 
the  purpose  of  preventing  the  malarial  parasite,  should  it  gain  admis¬ 
sion,  from  remaining  in  the  blood,  multiplying,  and  getting  the  as¬ 
cendancy  of  nature’s  forces  employed  in  the  combating  of  all  disease- 
producing  organisms.  For  many  years  the  value  of  quinine  as  a  pre¬ 
ventive  measure  was  discussed  pro  and  con,  but  in  the  light  of  recent 
-experiences  with  those  who  have  made  a  study  of  the  results  obtained 
"by  this  measure  there  is  no  doubting  the  excellent  results  that  can  be 
obtained  in  the  most  malarial  countries  by  the  taking  of  a  few  grains 
of  this  drug  daily  where  persons  as  a  result  of  their  occupations  have 
to  be  more  or  less  exposed  to  the  bites  of  the  Anopheles. 

TREATMENT  OF  MALARIA. 

The  other  point  concerning  medical  prevention  of  malaria  is  the 
treatment  of  those  ill  with  the  disease.  The  person  that  has  an  attack 
■of  malaria  today  and  remains  under  treatment  for  a  few  days  only, 
or  until  such  time  as  the  actual  symptoms  of  the  disease  pass  off,  is  a 
•constant  menace  to  the  community  in  which  he  lives.  It  is  from  these 
•cases  that  harbor  the  malarial  parasite  that  has  advanced  to  the  state 
where  the  mosquito  is  necessary  for  its  further  evolution,  that  the 
mosquito  becomes  infected.  Persons  harboring  this  form  of  the  para¬ 
site  may  be  apparently  perfectly  well  for  months,  but  are  continually 
infecting  mosquitoes  that  would  otherwise  remain  perfectly  harmless. 
Every  case  of  malaria  should  be  treated  by  one  familiar  with  the  disease 
and  the  period  of  treatment  should  cover  such  time  as  insures  the  total 
•destruction  of  all  forms  of  the  malarial  parasite.  . 

CONCLUSIONS. 

* 

The  prevention  of  malaria  is  thus  seen  to  be  more  or  less  of  a  com¬ 
plex  situation.  Of  the  many  methods  at  our  disposal  for  the  elimina- 
ttion  of  the  disease,  any  one  of  them  if  assiduously  carried  out  by  every- 
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one,  would  have  to  result  in  the  entire  elimination  of  the  disease. 

Let  the  State  of  Florida  be  the  first  of  the  Southern  States  to  show 
that  we  can  do  what  others  have  done.  Eternal  vigilance  will  have 
its  reward.  It  has  taken  many  centuries  to  get  the  upper  hand  of  many 
of  the  diseases  that  have  been  rampant  in  the  past  ages  that  will  now 
be  seldom  seen. 

Malaria — a  deadly  foe — is  already  suffering  defeat  at  the  hands 
of  medical  science,  that  same  Commander  that  has  secured  victories 
over  many  of  the  other  enemies  that  “Health”  has  had  in  arms  against 
her,  and  we  have  every  reason  to  believe  that  malaria  can  be  made  as 
rare  a  disease  in  the  near  future  all  through  the  South  as  yellow  fever 
has  been  made  since  the  true  cause  of  that  infection  has  come  to  our 
knowledge.  * 


APPENDIX 

How  to  Prevent  Malaria— No  Mosquitoes,  No  Malaria 

(Leaflet  issued  by  the  State  Board  of  Health,  from  Florida  Health  Notes, 

May,  1911.) 

Malarial  fevers  are  transmitted  by  MOSQUITOES  (the  Ano¬ 
pheles),  and  by  no  other  means  is  the  infection  spread. 

Persons  contract  the  disease  by  being  bitten  by  mosquitoes  that  have 
previously  bitten  a  malaria  patient. 

It  is  therefore  important  that  persons  sick  with  malaria  should 
have  mosquito-nets  over  their  beds  and  their  rooms  should  be  screened 
to  prevent  mosquitoes  from  biting  the  patient  and  transmitting  the  in¬ 
fection  to  well  persons. 

It  is  important,  too,  that  well  persons  should  adopt  means  to  pre¬ 
vent  mosquito-breeding  and  to  prevent  being  bitten  by  mosquitoes. 

INFORMATION  ABOUT  SCREENING. 

The  netting  used  should  have  meshes  fine  enough  to  prevent  the 
passage  of  mosquitoes  (at  least  16-18  meshes  to  the  inch). 

It  is  important  to  screen  the  windows  and  doors  of  the  house.  It  is 
doubly  important  to  screen  the  beds  of  fever  patients. 

Mosquitoes  can  bite  through  mosquito-nets  when  any  part  of  the 
patient’s  body  is  in  contact  with  the  netting. 

Frequent  examinations  should  be  made  to  see  that  there  are  no 
torn  places  in  the  netting  or  that  no  mosquitoes  have  found  a  lodgment 
inside. 

The  netting  should  be  well  tucked  in  to  keep  mosquitoes  from  en¬ 
tering. 

If  mosquitoes  are  found  within  the  netting  they  should  be  killed 
inside  and  not  merely  driven  or  shaken  out. 

MEANS  OF  DESTROYING  MOSQUITOES. 

Mosquitoes  live  in  the  vicinity  in  which  they  breed.  They  do  not 
often  fly  a  long  distance. 

Mosquitoes  breed  only  in  water — usually  in  artificial  collections  of 
fresh  water. 

The  young  mosquito,  or  wiggler,  lives  in  water  at  least  seven  to 
twelve  days. 
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Although  the  wigglers  live  in  water,  they  must  come  frequently  to 
the  surface  to  breathe. 

Coal  Lc*il,  on  the  surface  of  the  water  prevents  the  wigglers  from 
breathing. 

Destrby  the  breeding-places  and  you  will  destroy  the  mosquitoes. 

Empty  the  water  from  pitchers  and  vessels  in  unused  rooms — guest 
chambers,  for  instance — and  from  all  tubs,  buckets,  cans,  flower-pots, 
vases,  once  every  forty-eight  hours. 

Fill  or  drain  all  pools,  ditches,  unfilled  postholes,  and  the  like. 

Change  regularly  every  day  all  water  needed  in  chicken  coops, 
kennels,  etc. 

Treat  with  coal  oil  all  standing  water  which  cannot  be  screened  or 
drained  (one  ounce  of  oil  will  cover  15  square  feet  of  surface).  The 
oil  does  not  affect  the  water  for  use  if  the  water  is  drawn  from  below. 

Where  oil  is  applied  to  standing  water  it  must  be  distributed  evenly 
over  the  surface. 

Put  fine  wire  netting  over  cisterns,  wells,  and  tanks  of  water  in 
every-day  use.  ...  jj 

Places  in  which  it  is  undesirable  to  put  oil,  such  as  watering-troughs 
for  stock,  fountains,  etc.,  can  be  kept  free  from  wigglers  by  putting  in 
goldfish  or  minnows. 

Clean  away  all  weeds,  grass,  and  bushes  about  ditches,  ponds,  and 
other  possible  breeding-places,  since  these  afford  a  hiding-place  for 
the  mosquitoes. 

Clear  up  vacant  lots  and  back  yards  of  all  cans,  tins,  bottles,  and 
rubbish. 

First  do  away  with,  or  treat,  all  places  where  mosquitoes  are  known 
to  breed,  and  then  begin  to  work  on  places  where  they  might  breed. 

Inspect  and  treat  with  coal  oil,  gutters,  culverts,  ditches,  manholes, 
catching  basins,  etc.,  along  the  roadside.  Manhole  covers  should  be 
screened. 

Houses  can  be  cleared  of  mosquitoes  by  burning  one  pound  of 
insect  powder  or  two  pounds  of  sulphur  to  1,000  cubic  feet  of  space. 
The  mosquitoes  will  fall  to  the  floor  and  should  be  collected  and  burned. 
It  is  preferable,  however,  to  search  out  and  kill  mosquitoes  in  the  early 
morning  when  they  will  be  found  hiding  in  dark  corners  of  the  house. 

Success  in  mosquito  destruction  depends  upon  the  cooperation  of 
the  members  of  the  entire  community. 
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While  the  infection  of  malaria  is  carried  by  a  single  kind  of 
mosquito  (the  Anopheles) ,  to  insure  its  destruction  it  is  necessary  to 
destroy  all  mosquitoes. 

In  those  places  where  malaria  prevails  both  individuals  -and  com¬ 
munities  have  an  effective  method  of  protecting  themselves  as  indi¬ 
cated  above.  Use  the  mosquito-bar  over  all  cases  of  malaria.  Destroy 
all  mosquitoes. 


